Abstract. During the ALOHA-90 campaign a novel comparative study was made between near infrared wave structure imaged in the zenith using a CCD camera and that detected at infrared wavelengths by a Fourier Transform Spectrometer. Coincident measurements were made briefly on several occasions and for an extended period on 31 March. The temporal variations imaged in the near infrared structure during this night almost completely matched those detected in the OH (3,1) band spectrometer data when similar viewing fields were compared. However, the image data also displayed small scale wave forms that were not resolved by the larger field instrument. These structures exhibited significant changes in brightness and position on a time scale much shorter than the local Brunt-Vfiisfil/i period indicating that very high resolution measurements are necessary to investigate short period (<20 min) upper atmospheric wave motions.
Introduction
For many years spectrometric measurements of the night sky have been made to ascertain the nature and origin of the upper atmospheric nightglow emissions. More recent investigations have been into quasi-periodic variations which often exhibit characteristics of freely propagating internal gravity waves [Noxon, 1978; Viereck and Deehr, 1989; Swenson et al., 1990] . Observations of the bright infrared OH Meinel band emissions, which originate from a well defined layer centred at ~87 km, have proved most useful in these studies. As the lower rotational levels of the OH emission are usually in thermodynamic equilibrium with the local atmosphere, measurements of both the emission intensity and its rotational temperature can be used as a tracer of the wave motion. Furthermore, long exposure photographic and low light video images of the near infrared (NIR) OH emission can be used to investigate the 2-dimensional horizontal properties of the wave disturbance [ of short period (-14 min) wave structure in the OH nightglow emission. The measurements were made at low elevations, ~ 15 ø, (to aid the video observations), and show in detail the relationship between a coherent gravity wave pattern and the induced intensity and temperature perturbations. During ALOHA-90 a similar comparison was made. Here we report novel observations of a small scale wave pattern imaged in the zenith and compare the intensity records with those detected by the spectrometer.
Observations
The instruments used were a CCD camera (University of Southampton) and a Fourier transform spectrometer (The University of Western Ontario), both of which were located on Haleakala Crater, Maui (20.8øN, 156.2øW, 2970m). A short description of the instruments and their operational characteristics is given by Gardner [1991] . The CCD camera imaged structure in the submicron nightglow emissions (half bandwidth 780-1000 nm) while the spectrometer measured the zenith intensity of several OH Meinel bands in the wavelength range 1000-1650 nm.
Most of the time the camera was used to investigate the low elevation sky in the direction of the aircraft flight path [Gardner, 1991] . However, on several occasions a search for structure in the zenith sky was made. During ALOHA-90 NIR wave patterns of horizontal wavelength << 100 km were observed on several occasions. Large field instruments will naturally integrate out much of this structure which appears to be relatively common over both mountain and oceanic sites. Coincident imaging and spectrometric measurements of the OH •emission are highly complementary: the spectrometer establishes the spectral integrity of the emission and gives accurate intensity and temperature data while the imager records thd 2-dimensional spatial structure of the wave perturbation, its motion and temporal evolution.
